The need for reliable, powerful, and clean power generation in power systems is becoming more importance. This need requires geographically-distributed power systems to be integrated as a single entity where among the main features of this integration are large data base and computing intensive. Hence the current power systems are not able to handle this huge datasets required for that integration, Grid Computing is a gateway to virtual storage media and processing power. This paper describes the research work on why grid computing is needed for power systems, what are the major challenges and problem to implement grid computing into power systems, and how grid computing can be utilized to fulfil the requirement for efficient power generation.
Introduction
Modern power systems and electrical energy applications are demanding more and more computational power, which cannot be achieved by the existing computing technology or computers. In order to meet these computational challenges, it is necessary to have a standardized means of connecting disparate resources over high speed networks to build high power virtual supercomputers [4] and the methodology to compute these computational processes with efficient and high quality of services. Computational power refers to processor processing speed, data storage capacity and network performance. Modern electrical grids are computer enabled power networks that provide efficient and smooth management, monitoring and information exchange of distributed power networks with diverse widespread resources of power generation [5] . The electrical grid will be transformed from central generation down to collaborative networks that will incorporate customer appliances and equipment and modern information devices in the distribution. The future electrical grids will consist of large small-scale generation units of renewable energy sources and other disparate energy sources. Highly scalable and decentralized integrated communication, computing and power networks will be necessary to monitor these smart grids of the future [3] .
GRID COMPUTING (GC)
Grid computing is a powerful and efficient computational technology which represented as an advanced step for the previous distributing computing. Along with the high network communication speed and high technical specified machines (PC, Desktops, super computers...) distributed computing still suffering from some limitations because of the way and the percentage of using these resources (power gaining) [6, 7] .
Grid computing as a new computing generation that uses the resources of many separated computers connected by a network for solving such massive computation problems by making use of the underutilized resources or grid shared resources. Grid computing shares the heterogeneous resources (based on different platforms (operating systems), hardware/software architectures, and computer languages, located in different locations depending on Grid systems architecture using open standards and protocols [8] . Grid computing is solving such large scale of problems which could not be solved within the traditional computing methods due to the limited memory, or computing power. Grid system required a high speed network working under specific or specialized software called grid middleware [6, 7, 9] , which allows the distributed resources to work together in a relatively smooth and transparent manner. Using or getting benefit from idle computer's lost power make Grid distributed computing work much faster with high accuracy, lead to more progress and increase development curve.
GC and Electrical Energy Engineering
Grid Computing is now seen as a powerful and important tool for the electrical engineering applications. These days the power system operation and control involves large data-intensive, time-intensive applications. Therefore it can get a better solution by using this new technology. Also the power system is moving towards the renewable energy sources. In this case it helps them in providing cheap and efficient electrical energy supply.
The demand for conservation of the current conventional energy has been increased due to the growing concern on the deteriorating condition of our environment. [1] The control and operations of modern power systems are becoming data-intensive, information-intensive, communication-intensive and computation-intensive due to much of the reliance of these power systems on computerized communications and control. [11] Therefore, since Grid Computing is considered as an inexpensive means for "super-computing" for dealing with heterogeneous and distributed computing [7] , Grid Computing is the best option in providing the necessary storage media for the huge data, intensive computational processes and also the required computing resources. In the same time electrical energy engineering is looking to the future vision of electrical power systems which has to be more stable, more accurate power load and market forecasting, better power generation scheduling, and real time weather forecasting. All these parameters are playing the major role in shaping current and future electrical energy and the best way for engineering them. On the other hand time, cost and reliability are considered as the key control for all mentioned parameters. Therefore, GC technology comes as a best solution which offering secured, high capacity and capability within cheap ways to integrate it with electrical energy application.
Modern Power systems
It is estimated that by 2050, the world's electrical energy needs will be somewhere between 30 and 60 Terra Watts (TW) of electric power from the current 12 TW [12] . This kind of electric energy will require efficient and secure distributed, storage, transmission modern grid technologies in order to be delivered globally within high quality. GC technology will be necessary to provide a computational infrastructure to solve the diverse computational problems involved in future envisioned electrical grid operation. Traditional monitoring and control that is employed in the current electrical grids is highly centralized and not scalable enough to include new highly scaled, distributed and embedded renewable energy sources [3] . Monitoring and control of the future power systems will be both highly scalable and universally adoptable because of its distributed nature and use of open standards. The application of GC helps to solve problems that may be too large for the single supercomputer but at the same time retains the flexibility to work on distributed smaller problems [13] . Application of suitable Information Technologies such as GC will enable active and collaborative participation of consumers, utilities and third parties in energy markets. This will help to stabilize the prices and to be a key for shaping future power market [13] . Two instances of massive power failures have highlighted the need and the urgency to develop enveloping, intelligent and reliable smart or modern electrical grids in order to manage with the ever increasing energy demands. The 2003 large scale power failure in North America that affected many parts of US and Canada is one instance. The other more recent power failure occurred in early November, 2006 and affected many parts of Germany, France and Belgium. National or regional modern grid implementations, will allow power utilities to virtually upgrade power lines, substations and other electrical transmission equipment without huge expensive physical replacements [14] . Distributed monitoring and control of the small-scale generation units will virtually eliminate national power failures. Implementation of modern electrical grid into grid computing will achieve many benefits scaling from enhancement energy security and stability through the incorporation of automatic system reconfiguration in response to disruptions, reduction of computational costs through utilization of networked computer resources which owned and operated by others (less power consuming, less cost for buying machines, and less maintaining costs …), using the clean and renewable energy sources will reduce environmental pollution. Active customer participation enables energy conservation. Pilot projects indicate that fewer power stations would be needed than is the case now if the whole grid went intelligent or smart [3] . Future electrical grids will thus effectively reduce gas emissions and help in reducing effects of global warming and environmental degradation, some of the biggest challenges facing humanity in modern times, increased integration of distributed generation which leads to reduced forced outages and reduction in blackout probability, and reduction of a single point of failure / vulnerability due to the distributed network based electric system.
Why Grid Computing
The development of GC is also motivated by the possible benefits that can be gained by using GC within any organisation [17] . To get the reasons why GC is needed, some GC characteristics and benefits are followed: a) Utilising Underutilised Resources
In most organisations, many computing resources are idle and underutilised at most of the times. For example, most desktop computers are idle more than 95% of their time [17] . Realising that these idle times are being wasted and not profitable to the organisation, GC provide the solution for exploiting underutilised resources. In addition to processing resources, it is often that computing resources have also large amount of unused storage capacity. And Grid Computing allows these unused capacities to be considered as a single virtual storage media where the need of huge storage capacity within a particular application is resolved. Thus, the performance of this application is improved if compared running this application over a single computer. b) Parallel CPU Capacity
The possibility of applying massive parallel CPU activity within an application is one of the main exciting features of GC. While the need for parallel CPU activity may initially pertaining to scientific purposes, this need is now being extended to different fields such as financial modelling, oil exploration and motion picture animation, causing revolutionary working methodology in these fields. Though this idea of parallel CPU activity is chillingly attractive to be implemented, many barriers that exist within GC infrastructure have to be overcome before a perfect parallel CPU utilisation can be realised. c) Resource Balancing GC groups multiple heterogeneous resources into a single virtual resource. Furthermore, the grid also facilitates in balancing these resources depending on the requirements of the tasks. As a result, appropriate resources are selected based on the time of execution and the priority of each task. In larger organisations, unexpected peak load of activity is handled effectively by the grid and therefore ensures the smoothness of load balancing. This invaluable feature of GC is realised through the process of profiling individual resource based on its availability and capacity. From these individual benefits, the benefits of GC as described above [18] , can be categorised into: The main thing with GC is time saving since it speeds the application. Time intensive problems can be solved quickly in less time. Many companies and organizations can improve the speed and quality of the product. In order to reduce the computational time all the resources all over the world are aggregated. Cooperating with other organizations and sharing the resources is easy. There is access to remote database. Sharing of these database systems is very much important in certain application where they analyze huge data sets.
Existing resources are utilized efficiently and effectively. GC provides increased and cost-effective storage. There is increased productivity as they provide the required resources, which are there on demand, to the users. Productivity also rises due to increase in computational activity. Grid resources are connected securely. Sharing of the computer resources and data are very secure. Security is important in the case of file sharing and other data sets. Good infrastructure for balancing the load. Not only computer resources are brought together but also the human resources, thus forming a virtual organization.
